System of cell irradiation with a defined number of heavy ions (III).
A single cell irradiation system has been developed at JAERI-Takasaki to study radiobiological processes in single-ion-hit mammalian cells and bystander cells, in ways that cannot be achieved using conventional broad field exposures. Individual mammalian cultured cells are irradiated in the atmosphere on the cell dish, the bottom of which is made of ion-track-detector CR-39, with a single or defined numbers of 13.0 MeV/amu 20Ne and 11.5 MeV/amu 40Ar ions. Targeting and irradiation of the cells are performed automatically at the on-line microscope of the microbeam apparatus according to the positional data of the target cells obtained at the off-line microscope before irradiation. Using this system, Chinese hamster ovary (CHO-K1) cells were irradiated with counted number of 20Ne and 40Ar ions. Thereafter, the growth of the cells was observed individually and repeatedly during post-irradiation incubation. The cells hit by a single 40Ar ion on their nucleus showed strong growth inhibition. Meanwhile, the cells in the irradiated dish but not hit by the ion (bystander cells) showed limited cell growth. This might be a bystander effect caused by heavy ion hit cell co-existing in the same dish.